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ABSTRACT

Objective: Self-care disease management is a crucial component in achieving healthy glycemic
targets among type 2 diabetes mellitus (T2DM) patients to improve health outcome resulting in
reduced healthcare cost. The purpose of this evidence-based practice (EBP) project is: 1) to
improve hemoglobin glycated (A1C) levels to <7% through utilization of diabetes selfmanagement education and support (DSMES) and diabetes self-management questionnaire
(DSMQ); 2) to increase patients self-care practices related to T2DM and grow clinic revenue.
Research Design and Methods: The EBP project took place in a private primary clinic in
National City, California. A total of eight T2DM respondents with an A1C level of >7% were
included to partake in the EBP project. A 30-minute Diabetes Self-Management Education and
Support (DSMES) utilizing the designated seven self-care behaviors of the American
Association of Diabetes Educators (AADE) and a telephone follow-up; and administration of
DSMQ were provided to respondents as interventions. Both A1C levels and DSMQ were
obtained at baseline and during follow-up after 3 to 8 months.
Results: Tailored individualized DSMES utilizing various evidence-based interventions
resulted in reduced average A1C levels from 8.8% to 7.5% and increased DSMQ scores from
11.1 to 19.8 after project interventions.
Conclusions: A combination of various self-care management strategies promotes healthy
glycemic control in this patient population. DSMES according to individuals’ need and
preference increases patient’s engagement to self-care activities related to T2DM. A1C levels
within the American Diabetes Association (ADA) recommendation can ultimately increase
practice revenue and reduce healthcare cost.
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INTRODUCTION
Problem Description
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease that causes substantial
mortality and infirmity among American people (Bullard et al., 2015). The complexity of T2DM
care often makes it difficult for patients to comply with the treatment regimen agreed upon with
their healthcare professionals, including lifestyle changes, diet, and/or pharmacotherapy (GarcıaPérez, Alvarez, Dilla, Gil-Guillen, Orozco-Beltran, 2013). The American Association of
Diabetes Educators (AADE; 2017) revealed that, according to recent research, only 45% of
patients monitor blood glucose, an average of just 25.5% follow physical activity and weight loss
instructions, and merely 85% of patients take their medications as prescribed. Non-compliant
patients require particular focus as they may continually need reinforcement of behavioral
changes to sustain glycemic control (Shrivastava, Shrivastava, & Ramasamy, 2013).
In the private practice within which this EBP was conducted, 16% of patients were
diagnosed with T2DM during data collection from May 2018 to February 2019. A total of 21.4%
of diagnosed T2DM patients have >7% A1C level. Common T2DM complications seen in the
clinic include nephropathy, peripheral neuropathy, and cataract requiring surgery. The patients’
lack of perceived importance of self-care management and the absence of the Diabetes SelfManagement Education and Support (DSMES) guidelines in this primary care clinic has brought
this EBP project into realization.
The majority of the respondents belonged to the older adult population who were
medically underserved and belonged to a minority ethnic group. Older adults diagnosed with
T2DM contribute to the fast-growing worldwide diabetes epidemic (Kalyani, Golden, & Cefalu,
2017). Furthermore, one-third of adults over 65 years in the US were diagnosed with T2DM—
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contributing to the unprecedented growing healthcare burden. This age group often suffers from
multiple chronic conditions and polypharmacy, necessitating further self-care management
education and support to reach a glycemic target (Sherifali, Bai, Kenny, Warren, & Ali, 2015).
The role of healthcare providers is essential in promoting self-care management skills at
the primary care level, specifically to the population that this primary clinic serves in order to
attain the recommended healthy glycemic control. Making a personalized, realistic, and specific
self-care activities program are essential to sustain glycemic control. Adherence to treatment is
imperative in attaining success, to significantly improve glycemic outcomes among T2DM
patients, and to improve health outcomes and quality of life (AADE, 2017; Powers et al., 2017).
The recent innovative campaign conducted by the CDC (2017) on enhancing the DSMES
programs intends to ultimately make it more available in the community. The hope is to promote
change in self-care behaviors to decrease the number of people diagnosed with T2DM and
increase the number of T2DM patients within the recommended glycemic limit, consequently
preventing further complications and ultimately reducing healthcare cost.
Background and Evidence of the Problem
Despite various preventive care advances, the rising incidence of T2DM continues to
remain a growing healthcare burden resulting in escalating healthcare costs. In 2015, the CDC
(2017) reported that T2DM is the 7th leading cause of death in the US— where medically
underserved and minorities are the most vulnerable populations. Approximately 9% of the US
population were diagnosed with T2DM— this is nearly 30.3 million Americans, while 7.2
million were undiagnosed. About 84.1 million were prediabetic and were not aware that they
have it, which later, if not addressed, will progress to T2DM diagnosis (CDC, 2019). An
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anticipated 54% increase of T2DM will cost up to 622 billion dollars for direct and indirect
medical services by 2030 (Rowley et al., 2017).
In 2015, an estimated 9.8% and 9.9% of adults were diagnosed with T2DM in the State
of California and San Diego County respectively (Santibáñez, Yoon, Britton, & Fernández,
2016). Furthermore, the highest percentage of patients diagnosed with T2DM belongs to the age
group of 40-64, followed by age group 65-79. The alarming pervasiveness of the T2DM
predicament prompted increased access and participation of various DSME programs (CDC,
2018). The emphasis on the promotion of self-care management at the primary care level is a
crucial component in improving glycemic health outcomes.
Evidence-based Interventions
The literature review used several search engines to explore the best available evidence
on DSMES. The primary databases used included CINAHL Plus, PubMed, Ovid, and Google
Scholar. Terminologies employed for searching were as follows: T2DM self-care management,
DSMES, diabetes self-care, diabetes self-care management, self-care behaviors, selfmanagement interventions, self-care interventions, and self-care activities. Articles that were
used to support the proposed EBP project were guided by the evidence pyramid. Articles <5
years old were considered.
Self-Care Management Education
Yang and Fang (2016) specified that the primary armamentarium in glycemic control is
health education. This EBP is focused on educating T2DM patients identified with >7% A1C in
the importance of self-care management and support as an approach to promoting healthy
glycemic control as recommended by the American Diabetes Association (ADA). A 30-minute
tailored individualized education with emphasis on designated seven self-care behaviors of the
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Association of American Diabetes Educators (AADE) was used as a guide in attaining glycemic
control within the normal limits after the EBP project interventions.
The DSME assists patients with T2DM in gaining knowledge, skills, and capabilities
vital to self-management, while Diabetes Self-Management Support (DSMS) educates patients
regarding coping skills and behaviors toward upholding learned diabetes self-care strategies
(Powers et al., 2017). In the systematic review (SR) conducted by Bagnasco et al., (2014), the
author cited that understanding the patient-specific educational needs are needed to provide
appropriate strategies and interventions. These are essential in influencing better T2DM self-care
management.
The types of instruction delivery, DSME engagement hours, and baseline A1C, are
among the perceived factors that influence the success of a meaningful A1C outcome (Chrvala et
al., 2016). Both DSME and DSMS should be designed according to patients’ needs, culture,
preference, and other factors influencing patient ability to better manage T2DM care. Various
professional and nonprofessional healthcare members within the community settings can provide
DSMS (Powers et al., 2016).
Telephone-Based Support
Currently, the use of various technologies in healthcare has improved the delivery of
care. Utilization of telephone-based support intervention in patients with T2DM is one among
others. This EBP project will be using telephone follow-up to call respondents after the
provision of the initial 30-minutes of instruction as a strategy to support the perceived self-care
management instructions. Sarayani et al. (2018) piloted a telephone-based intervention to
patients taking oral medication for hyperglycemia. This resulted in increased adherence on
medication and promoted self-care activities after three- and six-months follow-up. A reduced
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A1C was immediately noted at three months in the study. This was mentioned as attributed to
patients’ prior motivation to engage in a healthy lifestyle. This study concluded that telephonebased intervention delivered by trained nonprofessional health educators is a cost-effective
option in T2DM care.
A mixed-method study embedded in a randomized controlled trial (RCT) piloted by
Odnoletkova et al. (2016) concluded that even in the presence of already improved risk factors
among T2DM patients, education delivery via telephone calls resulted in significantly reduced
A1C level from baseline. The intervention was a provision of a monthly 30-minute telephone
session for five months with a certified diabetes nurse specialist. The diabetes education focuses
on blood glucose self-monitoring, patient tailored lifestyle change, and prescribed medication
therapy.
The constant reinforcement of DSMES through use of telephone-based intervention
would benefit T2DM patients, specifically those who are in great need of support outside the
routine patient-provider encounters in private practice settings. Beck et al., 2017, specified that
it is imperative to patients with T2DM to receive DSME with ongoing support to improve
glycemic outcome, thus reducing further disease complications.
Diabetes Self-Management Questionnaire
This EBP project will utilize the Diabetes Self-Management Questionnaire (DSMQ) to
measure self-care management skills at baseline and during follow-up at three to eight months
after the project intervention. Administration of a questionnaire is one of the several ways to
explore T2DM patients’ self-care behaviors towards their disease condition. Although numerous
questionnaires are available to be used in studies, the DSMQ psychometric tool demonstrates a
direct correlation between self-care activities and glycemic outcome measurements (Schmitt et
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al., 2013). This 16-item psychometric tool, which was introduced in 2013, was a reliable and
valid instrument in assessing T2DM patient’s self-care activities concerning their glycemic
control (Bukhsh, Lee, Pusparajah, Schmitt, & Khan, 2017). This first German instrument
specifically inquires as to the individual’s self-care activities pertaining to the last eight days
(Schmitt et al., 2016).
The DSMQ included questions regarding an individual’s nutrition, medication
compliance, blood glucose self-monitoring, physical activities related to glycemic control, and
healthcare provider encounters. A four-point Likert scale answers each question from 0 to 3
corresponding to “does not apply to me” and “applies to me very much” respectively. The
higher the total calculated score indicates better self-care management. The review of DSMQ
scores with patients would allow them to recognize that they have control over their disease and
would empower them to be more vigilant in combatting T2DM.
PICO Question
P: T2DM patients, aged 18 and older, in a primary care setting with >7% A1C
I: Implementation of DSMES and administration of DSMQ
C: Current clinic practice
O: Reduce A1C level and increase self-care management behaviors
T: After follow-up at 3 to 8 months after program implementation
Evidence-Based Practice Model
The Rosswurm and Larrabee model uses strategies that promote adaptation to a new
practice. It stimulates the clinician to use the six steps to EBP implementation integrated with
quality initiative (QI) values, teamwork tools, and various other strategies (Melnyk & FineoutOverholt, 2015). This model perfectly fits the proposed EBP project due to its simplicity, clarity,
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and concise instructions to make EBP change. The model identifies and prioritizes the most
relevant issues requiring change, with emphasis on the ongoing monitoring and outcome
indicators to guide the decision on whether to adopt or reject the new practice.
The initial step of the Rosswurm and Larrabee model stimulates the EBP project via
assessment of a practice problem accomplished with the development of a PICOT (population,
intervention, comparison, outcome, time) question (Melnyk & Fineout-Overholt, 2015). The
resources needed in piloting the EBP project was established within a clinical practice setting
followed by project launching. The remaining five steps were used to guide the EBP project
intended for practice use as a standard of care in a private practice setting. This model
encourages dissemination of experiences gained from the initiated project, which was believed
helpful for future attempts in establishing an EBP project in a clinical or organization setting
(Melnyk & Fineout-Overholt, 2015).
Project Implementation/Process Plan
Process indicators were used for data monitoring purposes in finding out if the EBP
project will demonstrate a shift to healthy glycemic outcomes anticipating future practice change
and adaptation. Patients who were at least 18 years of age and older, diagnosed with T2DM, and
with >7% A1C level, were qualified to participate in this EBP project. The participation was
voluntary.
The EBP project implementation began with the identification of T2DM patients with
>7% A1C level results taken at baseline data collection in May 2018 and at follow-up after
project intervention at 3 to 8 months. Tailored individualized 30-minute rigorous face-to-face
DSMES educational intervention was provided to each respondent at baseline or could be given
any time when assessed as appropriate. The instructions used the seven self-care behaviors of
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the AADE (2018) as a tool to guide T2DM education. The tool consists of education on healthful
eating, physical activity, blood sugar monitoring, treatment plan compliance, ability to critically
think, healthy coping skills, and risk reduction strategies that are known to predict T2DM
outcomes.
A telephone-based intervention was also used to help reinforce and sustain selfmanagement educations that have been initiated. The intervention used a telephone-based mode
of communication to fill the gap between appointment schedules in order to increase respondents
follow up attendance and to motivate self-care activity engagement. The respondents were
instructed to monitor and log compliance to the following self-care activities: blood glucose as
instructed if applicable, nutrition, medication, physical activities, and various healthcare
provider-related attendance consistent with the DSMQ tool. Both the respondents and the nurse
practitioner (NP) will review available records pertaining to diabetes care at each telephonebased intervention follow-up to reinforce compliance to the initiated plan of care.
The administration of the DSMQ as baseline data for those identified to have A1C levels
of >7% as the second process indicator was repeated after EBP intervention at 3 to 8 months
follow-up. Each respondent was assisted by the NP to help assess daily self-care activities within
the last eight weeks from the time of DSMQ administration.
Evaluation Plan
Data Analysis
The data for this EBP project were analyzed from baseline and at 3 to 8 months follow-up
after project intervention. The collection of data started upon the respondent’s agreement to
participate in the EBP project implementation. Those who agreed were asked to complete the
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DSMQ form with the assistance of the NP. Various EBP project interventions were instituted
thereafter.
Respondents were asked to have their A1C level drawn if the latest A1C results were not
within the last three months of data gathering. The recruitment of the respondents commenced in
May 2018 and was referred as the initial data collection. Ongoing data monitoring on DSMQ and
A1C were established to document the impact of various evidence-based strategies used in the
EBP project implementation— as stated in the above intervals. Available data assisted in
analyzing the trend of the respondent’s participation and identified barriers in the implemented
EBP project with the established necessary adjustments.
Sustainability
Sustainability of this EBP project significantly increased the possibilities of achieving
healthy glycemic control among T2DM patients seen in this clinic practice. For this project,
there were several proposed strategies to maintain improved healthy glycemic outcome. These
include: 1) training all stakeholders to assist and review DSMQ forms as part of diabetes care; 2)
creating a T2DM binder for standardized protocols; 3) reviewing contents of education materials
with stakeholders; 4) providing a script intended for telephone calls; and 5) meeting every three
months or anytime if needed to help sustain the EBP project. This EBP project would like to
establish a positive outcome on both the patients and the stakeholders to gain support in the
sustenance of this effort and future EBP projects to be conducted in this practice.
Evaluation of Intervention and Outcomes
The EBP project outcome indicators required data monitoring that promoted respondents’
healthy glycemic control. The first outcome indicator was to improve DSMQ scores, with
increased DSMQ scores as desirable outcome. This psychometric tool possesses a strong
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relationship between self-care activities and glycemic outcome (Schmitt et al., 2013). The
expected result of increasing DSMQ scores from baseline was achieved after project
intervention. The DSMQ scores rose from 11.1 to 19.8 after implementation of this EBP project.
The purpose of this EBP project is to continually intensify respondents’ DSMQ scores
and those of patients diagnosed with T2DM at this practice. The EBP project used the DSMQ as
part of the usual care in this practice setting, administered every three months and beyond, or
otherwise per the needs of T2DM patients. It ensures the sustainability of diabetes self-care
behaviors learned by the respondents and those others who are at high risk for developing T2DM
and T2DM diagnosed patients seen in this clinic.
The recommended A1C goals are as follows: <7% for non-pregnant adults, <6.5% for
patients who do not exhibit hypoglycemia, and <8% intended for those who experience
hypoglycemic episodes (ADA, 2018). The goal for this EBP project is to increase the number of
respondents with A1C levels that are within or close to the ADA recommended level— also
referred to as the second indicator. After project intervention, patients A1C level average
decreased from 8.8% to 7.5% at follow-up among identified patients with A1C >7%. The results
will continue to be monitored every three months until the individualized goal is reached to
100% after the first year and beyond. The various strategies perceived to increase adherence to
self-care will be used to improve DSMQ scores and achieve healthy glycemic control among
T2DM respondents.
Cost Benefit Analysis
The average total annual cost of each patient with controlled diabetes who receives
treatment is $17,500 while the average yearly cost for each patient with uncontrolled diabetes is
$22,410 (Dall et al., 2016). This EBP project has a total of eight respondents. If an average NP
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hourly rate is $60, and will be compensated to work for a total of an extra 30 minutes for every
eight respondents for this EBP project, the cost would be $240. If this EBP project will help
patients promote healthy glycemic levels, the difference between $17,500 health expenditures for
patients with controlled T2DM and the annual EBP project healthcare cost ($240) which is
$17,260, these will be considered as other related costs of diabetes care. Given the average
annual healthcare cost for each patient with uncontrolled T2DM is $22,410, less $17,500 as the
annual healthcare cost for each patient with controlled diabetes is $4,910 as the average costbenefit analysis. Therefore, the total yearly cost benefits of $39,040 for T2DM patients with
healthy glycemic control is within the ADA recommended level. The return on investment (ROI)
will be $4,910 divided by 17,500 is equal to 0.28 or 28% annually for each patient with
controlled T2DM.
Healthcare Effectiveness Data and Information (HEDIS) is another incentive program
that provides rewards to providers delivering highest quality preventive services (Meridian,
2018). These healthcare providers may receive extra revenue from $20 to $100 per patient
annually when glycemic control is met as recommended for patients with T2DM. The pay-forperformance incentive program would provide the clinic with a maximum extra yearly revenue
of $800 for eight patients.
Project Development and Implementation Timelines
The requirements for the EBP project were identified on February 20, 2018, including the
the clinic site mentor, the location where the study will be conducted, and the letter of support
(LOS). The University of San Diego (USD) Institutional Review Board (IRB) initial project
proposal submission took place on April 9th, 2018 and was approved on April 13th, 2018. The
project was implemented on May 1st, 2018 in National City, California. The project inclusion
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criteria were: patients with T2DM diagnosis who had A1C of >7% and were at least aged 18
years. A total of 442 patients from January 2018 to February 2019 were included in this EBP
project.
During baseline data collection, T2DM patients with >7% A1C within the last two
months including May 2018 were identified and were asked to participate in the EBP project. A
total of eight T2DM respondents agreed to participate. The DSMQ scores were obtained after the
administration of the DSMQ, then followed by the 30-minute face-to-face tailored individualized
DSMES, inspired with the AADE’s seven self-care behaviors provided by the NP during a
regular clinic visit. The A1C levels and the DSMQ scores were obtained at baseline and three to
eight months after the EBP interventions. The outcomes of the EBP project were evaluated and
finalized on February 28, 2019.
Project Results and Anticipated Future Outcomes
The DSMES EBP project has short (3-12 months) and long-term (13-24 months)
outcomes. A total of 21.4% of T2DM patients seen in the private practice were identified to have
>7% A1C. About 11.4% of respondents participated in this EBP project. The short-term
outcomes from baseline after three to nine months interventions resulted to the following
measurements: 1) increased average DSMQ scores from 11.1 to 19.8 and 2) reduced average
A1C level from 8.8% to 7.5% after EBP interventions.
The long-term outcome will be to improve the glycemic control and increase selfmanagement skills of the remaining 10% T2DM patients with >7% A1C at baseline
measurements through the various DSMES interventions used in this EBP project. Increased
patient participation in self-care activities will lead to likely positive health outcomes, which
eventually would yield to increased revenue in the private practice clinic.
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Figure 1.
Pre- and Post- Average A1C level

Figure 1. Average A1C levels from baseline and follow-up after EBP intervention
Figure 2.
Pre- and Post- Average A1C level

Figure 2. Average DSMQ score from baseline and follow-up after EBP intervention
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Discussion

In this EBP project, the utilization of DSMES intervention in the clinic during routine
patient visits resulted in the improvement of glycemic index among the eight T2DM respondents
identified with >7% A1C level. Alongside, was the increase in DSMQ scores as an indicator of
improved self-care activities related to T2DM. Using the AADE’s seven self-care behaviors to
guide the DSME was found to be useful when combined with telephone follow-up support of the
learned instructions. Most respondents in this EBP project belong to the older adult population.
Combining the various tailored interventions among older adults is effective in reducing A1C
levels (Sherifali et al., 2015).
Respondents cognizance that they have the power to take control of their glycemic
outcomes was compelling. This was done through their active participation in self-care disease
management and partnering with their healthcare providers. Understanding the A1C level, vis-àvis the likelihood of acquiring various overwhelming complications brought by uncontrolled
T2DM, made the respondents mindful of self-care activities that may enhance their glycemic
outcomes.
The results of this EBP project were consistent with most studies conducted using
DSMES. This specifically improved A1C levels. This EBP project assisted the respondents in
being more vigilant regarding healthy food choice options, compliance with treatment, and
increasing self-care activities that will help improve their glycemic index within the
recommended levels.
Limitations
This EBP project has limitations. One is the limited number of respondents— only eight
were recruited. Some potential respondents who were identified as qualified for the project were
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not included due to changes in their health insurances— most were not contracted with the clinic.
Some patients changed their health insurance to companies contracted with the clinic, but some
kept their insurance group and looked for new health providers to establish care instead.
Another limitation involved follow-up. Initially, the patient’s follow-up was scheduled
three months after the interventions were provided. The change of health insurance resulted in
the delay of patients’ follow-up ranging from three months to eight months after DSMES
interventions. Despite the limitations, the EBP project demonstrated reduced average A1C levels
and increased average DSMQ scores.
Conclusions
Type 2 diabetes mellitus has been an ongoing health issue causing huge expenditures for
many decades, yet it is preventable. This EBP project emphasizes the position of DSMES and
the DSMQ within the primary care setting. Patients can be taught. When given suitable
education and support tailored to their specific needs and preferences, through multifaceted
diabetes education and support these patients could be empowered to take control of their health.
Achieving healthy glycemic control within the recommended level would prevent progression to
various potential disease complications leading to increased healthcare cost. The implementation
of this EBP project fostered reduced A1C levels among the eight diagnosed T2DM respondents
with >7% A1C levels as seen in this private practice clinic. This, alongside an increased
recognition of the importance of self-care T2DM management. Adaptation and sustenance of this
EBP project within the practice would assist in increasing clinic revenue, thus contributing to
alleviating the ever-growing healthcare dollar spending related to T2DM and its associated
complications.
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Implications for Clinical Practice
To achieve healthy glycemic control, primary care providers must tailor individualized
DSMES topics and teaching methods according to patient’s needs and preferences when using
various evidence-based (EB) strategies. Teaching and reinforcing the AADE 7 designated selfcare behaviors was effective in improving glycemic control of T2DM patients with >7% A1C.
Administration of DSMQ assists healthcare providers in identifying patient self-care behaviors
needing improvement toward promoting A1C at recommended levels. This EB project outcome,
if well circulated within the community, may potentially influence adaptation to local primary
care clinics toward encouraging and sustaining patient glycemic control. Increased emphasis on
recognition of self-care management, specifically in the primary care setting, would promote
healthy glycemic control and reduce healthcare cost— at least within the County of San Diego.
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